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1. Introduction 


The beneficial effects of earthworms upon various soil properties is strongly correlated with 
their feeding and burrowing activities (BOLTON & PHILIPPSON, 1976). In order to analyze the 
burrows the opacity of the soil has to be overcome. This is usually done by preparing plaster 
(Bouma et al., 1982; JoscHKO, 1988), latex (GARNER, 1953) or polyurethane (LAMPARSKI et 
al., 1987) or lead (TEOTIA et al., 1950) casts. This paper describes a method of evaluating 
earthworm burrows by cutting the soil into slices with a simple self-made apparatus. Structure 
data of the cavities are recorded section for section on a grid; calculations of the burrow volume 
and 3D-reconstructions are made with a computer. The method was developed for evaluating 
pot experiments but it can also be applied to intact soil cores from the field. 


2. The cutter 


The cutter is transportable: its wooden base plate is mounted on a table with screw fixtures so that the knife 
can be moved freely. The diameter of the soil cores that can be cut is determined by the size of the steel frame at 
the frontside which serves as a support for the tube containing the soil. The U-shaped steel piece on the base plate 
helps to keep the tube in position 

Before putting a soil core into the cutter the threaded rod has to be moved backwards with the handle. By 
moving the red forward the soil is continuously pressed out of the tube by a plastic disc. At appropriate intervals 
fee | em) a slice is cut off and falls into a tub under the table, (fig. 1) 


3. Recording procedure 


After the worms have been expelled and the wormeusts at the surface have been collected the tube with the 
soil core ts put into the cutter with the top towards the steel frame. The soil core is moved forward until it reaches 
the frame, Then the wormhole pattern is recorded. For this purpose a plexiglas plate with a 5S mm square grid is 
placed in front of the steel frame in a defined position, The courses of the wormholes ure recorded on paper 
provided with an identical grid. Then the soil core is pushed forward | cm and a slice is cut off. The whole 
procedure is repeated to the end of the soil column. Because the wormhole pattern has been recorded the slices 
need not remain intact. By using different colours three subsequent patterns can be drawn on the same sheet of 


paper. (fig. 2) 


4. Computer calculations 


The course of each wormhole is marked as a series of points, each of which corresponds to its depth from the 
surface and to the burrow of which it is a part. 10 to 20 points on each course are digitalized with a pressure- 
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Fig. |. Different sectional views of the cutter. 
(1) wooden base plate, (2) structural iron, (3) threaded rod, (4) handle, (5) steel frame, (6) steel with thread, (7) hole 
for mounting the knife, (8) plastic disc, (9) ... its clamping. 
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Dote: 06.03.87 Lumbricus terrestris 3,4442,20g9 


No.: R157123 soil: clay , Neuenkirchen 
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Fig. 2 An example of u record sheet with three sections 


sensitive pen. Correct positions ure given by a coordinate system. The area inside this polygon ts calculated. By 
regarding the burrow as a series of cylinders it can be used to determine the burrow volume. E.g. with the program 
system VISIPLOT (Wrrrram. 1986) the same data can be used to procedure three-dimensional reconstructions of 
the burrow system from different views. (fig. 3) 


5. Discussion 


The method described here was successfully applied to analyzing burrow systems of 
Lumbricus terrestris L. in pot experiments. Working with field material where the soil is very 
sandy or stoney or with small, horizontally burrowing species might give less satisfactory 
results 

Probably an image scanner could be used to digitalize the wormtube courses, which would 
save a lot of time. Compared with preparing casts of the burrows this technique provides 
additional information: 


i. The inside of the burrow and its vicinity can be examined for cocoons, humic walls and marks 
from worm segments, 
2. Earthworm burrows are easily distinguished from other soil cavities. 
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VISIPLOT 3D - drawing 
experiment no.: 13/15 days 


Fig. 3. Example of a 3D-computer reconstruction of a burrow system. 


3. Earthworm burrows are often partly obstructed with wormcastings. By cutting the soil into 
slices the burrow cavity will appear again after a few centimetres whereas with casting 
techniques the part of the burrow beyond the obstruction would be lost. 

4. From the original experimental data computer reconstructions produce vivid images from the 
original experimental data so that the researcher is not restricted to simplified models. 
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Synopsis: Original scientific paper 
Wenpt, K. & O. Larink, 1990. Computer-aided analysis of earthworm burrows from sectioned soil colums. 
Pedobiologia 34, 221—225. 
Soil colums with inhabiting Lumbricus terrestris specimen were sectioned after different numbers of days by a 
special equipment. Each part of the wormtubes was drawn on a grid-paper and afterwards the drawings were 


transferred to a computer and 3 D-reconstructions were made. The method can also be used for soil cores from the 
field 
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